Objective: Anorexia nervosa (AN) in men is rare and understudied. We compared admission characteristics and response to specialized inpatient treatment between men and women with AN.
documented that men even more engage in overexercising to lose weight (Fichter, Daser, & Postpischil, 1985; Margo, 1987; Murray, Griffiths, Rieger, & Touyz, 2014; Sharp, Clark, Dunan, Blackwood, & Shapiro, 1994) , women show a stronger drive for thinness (Krenn, 2003; Labouvie, 2008) and are more concerned about body shape and weight Strober et al., 2006) . Also, men are usually older at the onset of AN (Grabhorn, Köpp, Gitzinger, von Wietersheim, & Kaufhold, 2003 , Gueguen et al., 2012 Köpp et al., 1999) and have higher rates of mortality over the course of the disorder (Deter, Herzog, Köpp, & Zipfel, 1998; Gueguen et al., 2012) . A detailed summary of the studies is given in the Tables S1 and S2.
The fact that most studies report no gender differences suggests that existing treatments should benefit both men and women in a comparable manner. However, there is still need for additional studies examining gender differences in a range of treatment settings and approaches. Although evidence on the effectiveness of inpatient treatment for AN in men is rare, the existing studies suggest little or no gender differences (Agüera et al., 2017; Bean et al., 2008; Strober et al., 2006) . Therefore, the aim of this study was to investigate gender differences in the presentation characteristics and the outcome of specialized inpatient treatment with regard to weight, general psychopathology, depressive symptoms, and eating disorder symptoms.
| METHOD

| Study sample
The sample consisted of patients that were admitted to the Schoen Clinic Roseneck in Prien, Germany, for the treatment of AN. All male patients that were consecutively admitted to the clinic between November 2001 and August 2014 were included. An equal number of female patients from the clinic were equated to the male group so that the groups did not differ in mean age (no case-to-case matching). At admission to the Schoen Clinic Roseneck, all patients sign informed consent that their anonymized routine data might be stored and analysed for the purpose of scientific publications.
| Materials and procedure
All patients were administered a range of psychometric questionnaires both at admission and discharge. The Structured Inventory for Anorexic and Bulimic Syndromes-Self-rating Version (SIAB-S; Fichter & Quadflieg, 2000) was used to assess eating disorder symptomatology. The SIAB-S consists of six subscales (bulimic symptoms, body image and slimness ideal, sexuality and body weight, compensatory behaviours, atypical binges, as well as general psychopathology and social integration) and yields respective subscores as well as a global score. Each item is rated on a scale from 0 (symptom not present) to 4 (very severe). Further, patients completed the Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996; Hautzinger, Keller, & Kühner, 2006) . Twenty-one items focusing on the occurrence of depressive symptoms over the past 2 weeks are rated on a 4-point Likert scale, based on the frequency of occurrence (0-3) and with a maximum score of 63. Scores from 0 to 13 denote minimal depression, 14 to 19 denotes mild depression. A score from 20 to 28 denotes moderate depression and people scoring more than 29 on the BDI-II are considered to have severe depression. The Brief Symptom Inventory (Derogatis & Spencer, 1993; Franke, 2000) assesses the current general psychological distress of patients throughout the last week on the basis of 53 items belonging to nine subscales. Answers are given on a 5-point scale, ranging from 0 (not at all) to 4 (extremely). The Global Severity Index summarizes all information and gives a general estimate of the degree of psychopathology.
| Inpatient treatment
The Schoen Clinic Roseneck is specialized in the treatment of eating disorders and offers a multimodal inpatient approach (Schlegl, Quadflieg, Löwe, Cuntz, & Voderholzer, 2014) , including both individual and group psychotherapy that were based on the cognitive-behavioural model and included components from treatment programs for eating disorders (Fairburn, 2012; Jacobi, Thiel, & Beintner, 2016; Legenbauer & Vocks, 2014) . The manualized eating disorder-specific group therapy consisted of nine therapy sessions, each lasting 100 min. The main elements were psychoeducation, behavioural and functional analysis, acceptance of one's own body, dealing with emotions and needs, as well as relapse prevention. Additional general group psychotherapy took place up to three times a week and each session lasted 90 to 100 min.
The individual therapy took 50 min, did not follow a specific manual, but included psychoeducation on eating and eating disorders, individualized case formulations, changes in diet, body exposure and body acceptance, cognitive restructuring, debriefing of group therapies, and relapse prevention. Group treatments were art therapy, sports therapy, social cooking, and social skills training. Patients received mealtime support, however, were responsible for their eating and compensatory behaviour with having unrestricted access to a cafeteria, a supermarket, and lavatories. Treatments were administered by clinical psychologists and/or psychiatrists who were trained in cognitive-behavioural therapy and regularly supervised by experienced therapists. Patients were required to gain 700 g of body weight per week. Cotherapists weighed the patients twice a week in the morning and weight gain was visualized on charts.
The data of this study were collected between 2001 and 2014 and thus span a period during which the psychotherapeutic treatment of eating disorders underwent changes and improvement. These changes, for example, specialized transdiagnostic cognitive-behavioural therapy for eating disorder symptomatology (Fairburn et al., 2009) , were incorporated in the treatment at the Schoen Clinic Roseneck. As these adaptations affected the treatment of men and women in an equal manner, no bias in the results of this study would be expected.
| Statistical analysis
By means of the website www.labor-limbach.de/BMIPerzentile-und.549.0.html?&no_cache=1 (last accessed June 4, 2018), values of body mass index (BMI; weight in kg/height in m 2 ) were converted into age-and gender-specific percentiles to allow for valid comparisons between genders. BMI-percentiles, weight suppression (highest adult weight minus weight at admission), Global Severity Index, BDI-II global score, as well as the SIAB-S global score and its subscores bulimic symptoms, body image and slimness ideal, sexuality and body weight, compensatory behaviours, atypical binges, as well as general psychopathology and social integration were examined with both a cross-sectional method at admission to treatment and a longitudinal method for pre-to post-treatment changes. Differences in variables obtained at admission were examined with independent samples ttests. The level of significance was adjusted according to the Bonferroni method (α = 0.05/11 = 0.004) and Cohen's d effect sizes are reported.
Gender differences in treatment outcome were investigated with repeated measures analysis of variance (RM-ANOVAs). For each of these variables, a 2 × 2 RM-ANOVA was calculated with the between-subjects factor gender (male vs. female) and the within-subjects factor time (pre-treatment vs. post-treatment). Statistically significant interaction effects were decomposed with dependent samples t-tests. Statistical analyses were performed with SPSS 24 for Microsoft Windows.
| RESULTS
One hundred sixteen male patients with AN were identified and matched to 116 female patients with regard to age. The groups also did not differ with regard to education, length of stay, disorder duration, and number of previous inpatient treatments for AN. Table 2 displays the sample descriptive statistics. Men were less likely to be in stable relationships or married than women and mostly reported to be single or have changing partners.
Men and women did not differ in all but three of the examined variables at admission (Table 3) . Women had higher age-and gender-adjusted BMI-percentiles (M = 0.21, SD = 0.40) than men (M = 0.04, SD = 0.15), with the difference meeting the Bonferroni-corrected significance level and having a moderate effect size. Women showed lower levels of weight suppression (M = 18.36, SD = 11.50) than men (M = 28.82, SD = 19.18), with the difference meeting the significance criterion after the Bonferroni adjustment and having a moderate effect size. Further, women had lower scores on the SIAB-S general psychopathology and social integration scale (M = 8.30, SD = 5.35) than men (M = 10.70, SD = 5.07), with the difference not meeting the set significance criterion and having a small effect size. Further, men (22/101, 21.8%) had higher rates of comorbid disorders of adult personality and behaviour (ICD-10 F60-F69) than women (16/116, 13.8%), however, the difference did not meet statistical significance, χ 2 (df) = 2.39 (1), p = 0.122.
Because there were missing values in a range of variables, the degrees of freedom may differ between the RM-ANOVAs. The RM-ANOVAs revealed that the sample as a whole improved in every examined variable over treatment (main effect time). As already indicated by the independent t-tests at admission, there were two main effects of gender. Aggregated across pre-and post-treatment, men had lower BMI-percentiles (M = 1.28, SD = 3.21) than women (M = 2.31, SD = 5.41) and men had higher scores on the SIAB-S general psychopathology and social integration scale (M = 1.64, SD = 0.78) than women (M = 1.23, SD = 0.75). The interaction between gender and time was statistically significant only for the BMI-percentiles. Post hoc ttests indicated that men had lower percentiles at admission (M = 0.04, SD = 0.15) than women (M = 0.21, SD = 0.40), t (df) = 3.99 (212), p < 0.001, Cohen's d = 0.55, and men had lower BMI-percentiles at discharge (M = 2.52, SD = 4.57) than women (M = 4.41, SD = 7.06), t (df) = 32.28 (212), p = 0.023, Cohen's d = 0.31. Even though men had lower mean percentiles at both admission and discharge, the statistical significance of the interaction results from larger difference between the genders at discharge compared with the difference at admission. The detailed results of the RM-ANOVAs are reported in Table 4 (the respective means and standard deviations of the variables for men and women at admission and discharge are shown in Table S3 ) and the results for the BMI-percentiles are visualized in Figure 1 .
| DISCUSSION
We investigated gender differences both in admission characteristics and response to inpatient treatment for AN. Men and women were similar in almost all examined variables at admission and responded almost comparably to treatment. Gender differences at admission pertained to a lower BMI-percentile, worse general psychopathology and social integration as measured by the SIAB-S, and higher weight suppression in men. Although both men and women gained weight during treatment, the increase in BMI-percentile was steeper for women. These gender differences in our sample confirm some of the results from Table 1 , with both higher psychiatric comorbidity (Crisp et al., 2006; Krenn, 2003; Ulfvebrand, Birgegård, Norring, Högdahl, & von Hausswolff-Juhlin, 2015; ) and higher maximum lifetime weight for men (Gueguen et al., 2012) being reported by multiple studies. Also, men were more often single or in unstable relationships, which may correspond with the frequently reported sexual problems in men with AN. The most important gender differences found in our study pertain to weight variables. Men had higher weight suppression and, accordingly, presented with lower age-and gender-specific BMI-percentiles at admission. Interestingly, this difference became even more pronounced at discharge, indicating that men, even though coming from a lower BMI-percentile, gained significantly less weight relative to women. Possibly, the higher general psychopathology in men as indicated by the SIAB-S may account for this finding by posing an obstacle to men for gaining more weight. Men with AN might, therefore, benefit from exploring and treating symptoms that are not directly linked to eating disorder pathology.
With the absence of further notable gender differences, our results fall in line with the main conclusion from the literature search that men and women with AN present comparably and that gender unspecific treatment programs help both groups in similar ways. Accordingly, our findings concur with other studies that reported similar phenotypes at admission and treatment outcomes for men and women (e.g., Agüera et al., 2017; Smith et al., 2017) . This situation seems favourable for male patients, as there is some evidence that incidence rates of AN increase in men (Javaras et al., 2015) and rising number of male cases are hospitalized for specialized treatment (Holland, Hall, Yeates, & Goldacre, 2016) .
A step towards improving identification of and care for male with AN might be the development of assessment instruments that address gender-specific aspects of AN Darcy & Lin, 2012; Murray et al., 2017) . This notion is emphasized by the fact that eating disorders are traditionally considered to be feminine diseases, which strongly affected nosological conceptualizations before the DSM-5 and implies that men with AN might be better detected by established diagnostics, if they show a rather "female" AN. As a consequence, studies on gender effects in AN might include male subsamples that are actually atypical for this gender. This selection bias might also underlie the common finding, replicated by our study, that men and women with AN present similarly and benefit equally from specialized treatment (Agüera et al., 2017; Bean et al., 2008; Strober et al., 2006) . Reports of specific male AN characteristics, for example, a drive for muscularity rather than thinness and higher impulsivity (Tchanturia et al., 2011) , are a reminder that the apparent gender-similarity in AN needs to be interpreted with caution and that more research is needed to reveal what might be a "male" subtype of AN.
Our study was limited by the fact that most examined variables were obtained through self-report. The findings might therefore be subject to bias related to this method of data collection. Further, we conducted no systematic follow-up after discharge, which forecloses statements about long-term trajectories. Additional limitations were that we had no information available on subtypes of AN and further characteristics, such as personality traits. Hence, we are unable to make any statements related to these aspects. As our study was conducted with routine data, its results are highly relevant for the care of persons with AN within the German health-care system. Also, the sample included a fairly large number of male patients, which allows for making more reliable statements about male AN. In conclusion, except for men having higher weight suppression as well as lower admission and discharge BMI-percentile than women, men and women with AN presented similarly to an inpatient setting and responded almost equally to specialized treatment. FIGURE 1 Changes in mean age-and gender-specific percentiles of body mass index from admission to discharge
